Enhancement of recombinant human EPO production and glycosylation in serum-free suspension culture of CHO cells through expression and supplementation of 30Kc19.
We previously reported that the expression of Bombyx mori 30Kc19 gene in CHO cells significantly improved both the production and sialylation of recombinant human EPO (rHuEPO) in adhesion culture mode. In this study, the effects of 30Kc19 expression and supplementation of 30Kc19 recombinant protein on the productivity and glycosylation pattern of rHuEPO were investigated in the serum-free suspension culture mode. Especially, glycosylation pattern was examined in detail using a quantitative MALDI-TOF MS method. The expression of 30Kc19 increased the EPO production by 2.5-folds and the host cells produced rHuEPO with more complex glycan structures and a larger content of sialic acid and fucose. The glycan structures of rHuEPO in the 30Kc19-expressing cell consisted of bi-, tri-, tetra-, and penta-antennary branching (35, 18, 33, and 14 %, respectively), while the control cells produced predominantly bi-antennary branching (70 %). About 53 % of the glycans from rHuEPO in the 30Kc19-expressing cell was terminally sialylated, while no obvious sialylated glycan was found in the control cells. The percentage of fucosylated glycans from the 30Kc19-expressing cell culture was 77 %, whereas only 61 % of the glycans from the control cell were fucosylated glycans. We also examined whether these effects were observed when the recombinant 30Kc19 protein produced from Escherichia coli was supplemented into the culture medium for CHO cells. In the control cell line without the 30Kc19 gene, EPO production increased by 41.6 % after the addition of 0.2 mg/mL of the recombinant 30Kc19 protein to the culture medium. By the Western blot analysis after two-dimensional electrophoresis (2-DE) of isoforms of EPO, we confirmed that 30Kc19 enhanced the sialylation of EPO glycans. These results demonstrated that both 30Kc19 gene expression and the recombinant 30Kc19 protein addition enhanced rHuEPO productivity and glycosylation in suspension culture. In conclusion, the utilization of 30Kc19 in CHO cell culture holds great promise for use in the manufacturing of improved biopharmaceutical glycoproteins.